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DETAILED ACTION 

Election/Restrictions 

1 . Newly submitted claim 31 is directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: 

This application contains claims directed to the following patentably distinct 
species- (a) electrodeposition of a polymer or oligomer and (b) electropolymerization of 
a monomer see Paragraph 20 of original disclosure). The species are independent or 
distinct because claims to the different species recite the mutually exclusive 
characteristics of such species. In addition, these species are not obvious variants of 
each other based on the current record. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, there are no generic claims. 

There is an examination and search burden for these patentably distinct species 
due to their mutually exclusive characteristics. The species require a different field of 
search (e.g., searching different classes/subclasses or electronic resources, or 
employing different search queries); and/or the prior art applicable to one species would 
not likely be applicable to another species; and/or the species are likely to raise different 
non-prior art issues under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a species to be examined even though the requirement 
may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 
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the elected species, including any claims subsequently added. An argument that a 
claim is allowable or that all claims are generic is considered nonresponsive unless 
accompanied by an election. 

The election of the species may be made with or without traverse. To preserve a 
right to petition, the election must be made with traverse. If the reply does not distinctly 
and specifically point out supposed errors in the election of species requirement, the 
election shall be treated as an election without traverse. Traversal must be presented at 
the time of election in order to be considered timely. Failure to timely traverse the 
requirement will result in the loss of right to petition under 37 CFR 1 .144. If claims are 
added after the election, applicant must indicate which of these claims are readable on 
the elected species. 

Should applicant traverse on the ground that the species are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the species to be obvious variants or clearly admit on the record that this is the 
case. In either instance, if the examiner finds one of the species unpatentable over the 
prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 103(a) 
of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which depend from or otherwise require all the limitations 
of an allowable generic claim as provided by 37 CFR 1 .141 . 

Since applicant has received an action on the merits for the originally 
presented invention, this invention has been constructively elected by original 
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presentation for prosecution on the merits. Accordingly, claim 31 is withdrawn 
from consideration as being directed to a non-elected invention. See 37 CFR 
1.142(b) and MPEPS 821.03. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 16, 17, 19, 20, 22, 24-28, and 30 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Matayabas (US 2003/0128521, of record) and further in view of 
Pelrine (US 6,809,462, of record) and Pelrine (US 6,707,236, of record). The 
references are applied in the same manner as set forth in the Non Final Rejection 
mailed on August 27, 2007. 

As best depicted in Figure 1 , Matayabas is directed to an apparatus/system 
comprising a printed circuit board, an integrated circuit chip 2 (heat generating device), 
an integrated heat spreader 6 (heat dissipating device), and a first thermal interface 
material 7 disposed between said integrated circuit chip and said integrated heat 
spreader (Paragraph 20). The reference further suggests that the thermal interface 
material can comprise a polymer matrix and a thermally conductive filler (Paragraph 
21). In this instance, it appears that a covalent bond would necessarily result between 
the thermally conductive filler and both the integrated heat spreader and the integrated 
circuit chip. It is further noted that Figure 1 in the original disclosure depicts these 
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bonds 124, 126 and there does not appear to be any unique processing that results in 
the occurrence of said bonds (disclosure in Paragraph 18 is related to the covalent 
bonds between the filler and the matrix, not the filler and the chip or spreader). 

As to the thermal interface material, Matayabas suggests a wide variety of 
materials, including silicones and polyurethanes (Paragraph 22). While not expressly 
disclosed as such, several of the disclosed materials are recognized as being 
electroactive polymers, as shown for example by Pelrine '462 (Column 16, Lines 20-33) 
and Pelrine '236 (Column 4, Lines 24-43). Thus, one of ordinary skill in the art at the 
time of the invention would have found it obvious to form the thermal interface material 
from an electroactive polymer. Lastly, the particular method in which the electroactive 
polymer is applied is related to the manufacturing method and does not further define 
the structure of the claimed apparatus/system. 

With respect to claim 19, the thermal interface material of Matayabas (matrix and 
filler) is seen to constitute a molecular composite material. 

As to claim 20, Matayabas suggests a thermal interface material comprising 
thermally conductive fillers. In describing the fillers, Matayabas suggests the use of a 
wide variety of filler average particle sizes and distributions (Paragraph 31 ). It is 
additionally noted that the reference suggests the exemplary use of fillers having an 
average particle size less than 30 microns. It appears that such an arrangement is 
analogous to the claimed "nanocomposite" requirement as there is no quantitative 
distinction provided in the original disclosure. Furthermore, it is evident that Matayabas 
is directed to a wide variety of constructions in which extremely small filler materials are 
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included in the thermal interface material. Absent any conclusive showing of 
unexpected results, one of ordinary skill in the art at the time of the invention would 
have found it obvious to form said material with a nanocomposite material. 

With respect to claims 22 and 28, as detailed above, the apparatus/system of 
Matayabas includes a thermal interface material comprising a polymer matrix and a 
thermally conductive filler, wherein said filler would be covalently bonded to the 
integrated circuit package and the integrated heat spreader. The reference further 
suggests that the "example embodiment" has a thermal conductivity of 3.4 W/mK 
(Paragraph 30). It is noted, however, that the reference further teaches one of ordinary 
skill in the art at the time of the invention would have been able to appropriately select 
the filler selection and weight percent as such parameters are recognized as affecting 
the properties (conductivity) of the thermal interface material. A fair reading of 
Matayabas suggests the use of thermal interface materials having a wide variety of 
conduct ivies, including those above 4 W/mK. One of ordinary skill in the art at the time 
of the invention would have been able to appropriately determine the desired 
conductivity as a function of the specific system/apparatus, there being no showing of 
unexpected results to establish a critical ity for the claimed conductivity. 

Regarding claim 24, as noted above, the heat dissipating device is an integrated 
heat spreader. 

As to claim 25, the apparatus/system of Matayabas includes a heat sink 8. 
With respect to claim 26, the apparatus/system of Matayabas includes a second 
thermal interface material 9 between said spreader and said heat sink. In a similar 
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manner to the first thermal interface material, one of ordinary skill in the art at the time 
of the invention would expect a covalent bond between the thermally conductive filler of 
the second thermal interface material and the heat spreader or heat sink. 

Regarding claim 30, Matayabas discloses an apparatus/system wherein the 
integrated circuit package is a C4 package (Figure 1). 

4. Claims 18, 21, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matayabas, Pelrine '462, and Pelrine '236 as applied in claim 16 above and further 
in view of Takeuchi (US 2003/0122242, of record). The references are applied in the 
same manner as set forth in the Non Final Rejection mailed on August 27, 2007. 

As detailed above, Matayabas substantially teaches the apparatus/system of the 
claimed invention, including the use of a first and second thermal interface material 
between respective components. In describing the thermal interface material, 
Matayabas suggests the exemplary use of a silicone-based gel; however, the reference 
further suggests that additional polymer matrices are within the scope of the reference, 
such as those based on polyurethanes, polyureas, anhydride-containing polymers, and 
the like. One of ordinary skill in the art at the time of the invention would have 
recognized this language as including any polymer matrix that is suitable for use in a 
thermal interface material, including epoxy (described as thermal epoxy), as shown for 
example by Takeuchi (Paragraph 20). In this instance, Takeuchi recognizes the use of 
a wide variety of material, including epoxies, for the polymer matrix. Absent any 
conclusive showing of unexpected results, one of ordinary skill in the art at the time of 
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the invention would have found it obvious to use any of the well known materials, such 
as epoxy, used to form polymer matrices in thermal interface materials. 

Response to Arguments 
5. Applicant's arguments filed November 29, 2007 have been fully considered but 
they are not persuasive. 

Applicant argues that one of ordinary skill would not combine the electronic 
package having a thermal interface material of Matayabas with the electroactive 
polymer sensors of Pelrine since the electroactive polymers of Pelrine are not used as a 
thermal interface material. The rejection, however, does not involve using the specific 
polymers of Pelrine in the apparatus/system of Matayabas. As set forth above, 
Matayabas discloses a thermal interface material comprising a polymer matrix and a 
thermally conductive filler, wherein said matrix can be, for example, a silicone or a 
polyurethane. Pelrine (e.g. '462) has been provided to recognize such polymers as 
being "electroactive polymers". It is emphasized that Pelrine is provided to expressly 
recognize a characteristic of the existing thermal interface material of Matayabas . It is 
also noted that Pelrine suggests that conductive polymers can be considered a species 
of the genus "electroactive polymers" (Column 16, Lines 47-57). Thus, it is clearly 
evident that the thermal interface material of Matayabas, which comprises a matrix and 
a thermally conductive filler, can be viewed as an electroactive composition. Lastly, the 
language "electroactive" polymer does not define over the thermal interface material of 
Matayabas since any polymer would have some response to an electrical stimulation. 



Application/Control Number: 1 0/781 ,31 4 Page 9 

Art Unit: 1791 

In regards to the method in which the thermal interface material is applied, 
applicant argues that electrodeposition produces physical bonding superior to traditional 
methods of adhesion, further reducing contact thermal resistance. In this instance, 
though, applicant's attempt to evidence the manufacture of a materially different product 
is not persuasive. In particular, it is unclear if the degree of adhesion between the 
respective components is significantly greater as to form a materially different product 
(characterization of "superior" adhesion does not indicate the degree to which the 
respective assemblies differ). As such, the method limitations do not further define the 
structure of the claimed system. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R. Fischer whose telephone number is (571) 

272- 1215. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Justin Fischer 

/Justin R Fischer/ 

Primary Examiner, Art Unit 1791 



